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California Departinent of Pesticide  Regulation 

Environmental  Monitoring  and  Pest  Management 

1220 N Street, Room A-149 

Sacramento,  CA 95814 

..4.% 
. ~ .; r,3f 

~' . $.. 
. : y  

*;;;.;'@ 

.+ L.bZ<*. 

~ ... i ..+. 

<I.. 
,/ Q,. 

$.? : . . ,, . .  

Comparison of Two Rinsing  Procedures  to  Remove  Malathion  Residue 

from  Lettuce  after  Baited  Malathion  Application 

for  Mediterranean  Fruitfly  Eradication. 

I. INTRODUCTION 

The procedure  currently  used  by  the  California  Department of Food  and 

' Agriculture  (CDFA)  Chemistry  Laboratory  Services  to  remove  dislodgeable 

malathion  residue  from  vegetation  involves  three  washes  using 250, 100 and 

100 ml  aliquots of 2 $, soap  solution  in  water (450 ml  total  volume)  for a to- 

tal  washing  time of 2 hr. This  procedure,  which is a modified  version of the 

method  developed by Gunther  et  al. (19741, does  not  accurately  reflect  the 

procedure  which  consumers  use  to  wash  garden  vegetables. 

Smith  et  al. (1355) reported  that  washing  lettuce w i t h  tap  water f o r  30 sec, 

one hr  after  malathion  treatment  reduced  malathion  dislodgeable  residues  from 

16.3 pg/g (unwashed) to 1.83 pg/g.  Rinsing  lettuce  samples f o r  60 s e c t  24 h r  

after  malathion  application  reduced  residue  from 3.61 p g i g  (unwashed) to less 

tnan i pg/g.  Malathion  was  applied at 1.75 ID a c t l v e  ingredient (aij//acre 

using various formulations. 



This study  will  be  conducLed Lo compare  rnalatnion  residue  levels  in  lettuce 

between a water  rinse  procedure  which  typifies  the  procedure consumers may 

follow and  the normal  laboratory  method  used  to  estimate  dislodgeable 

residue. 

11. OBJECTIVE 

The objective of this  study  is to compare  malathion  residue  data  between  two 

lettuce  rinsing  procedures. 

111. PERSONNEL 

This project  will  be  conducted by Environmental  Hazards  Assessment  Program 

personnel  under  the  overall  supervision of Kean S. Goh, Senior  Environmental 

Research  Scientist.  Key  personnel are listed  below. 

Project  Leader: J Leyva 

Field  Coordinator:  Adrian  Bradley 

Senior Scientist:  John  Troiano 

Data  Analysis:  Sally  Powell 

Chemistry  Laboratory  Liaison:  Nancy  Miller 

Chemise,:  Paul. Lee 

Laboratory:  California  Department. of Food  and  Agriculture  Chemistry 

Labcra tory  Szrvizes 



Malathion  (Clean  crop  malathion U L V )  combined  with  Nu-Lure  insect  bait  will 

be  applied  to  green-leafy  lettuce  with  a  100-pL  electronic  microsyringe. The 

application  rate  and  formulation  will  be as close as possible to  that  used  in i 

an aerial  application to  eradicate  the  medfly. 
i 

The baited  malathion  mixture  for  fruitfly  eradication  program  includes  284-mL 

Nu-Lure  bait  and  83-mL  Clean  crop  malathion  (238-g  active  ingredient  per  hec- 

tare  (Segawa, 1991; Sava, 1993)). Segawa et  al. (1991) reported  average 

malathion ai deposition of 2212 pg/ft2 from  aerial  fruitfly  eradication  spray 
! 

programs.  It  will  be  assumed  that one  lettuce head area  covers  approximately 

1 ft2 . Forty  heads of green-leafy  lettuce  will  be  treated,  every  lettuce 

head  will  receive 9 pL  (approximately 2212 pg/ft2, 8.42 pL) . 

After application, twenty  lettuce  heads  will  be  washed  with 2 L of-distilled 

water  (25OC)  for 15 seconds and  twenty  lettuce  heads  will  be  rinsed  with 2 % 

SurtenQ solution.  Prior  to  rinsing  lettuce  heads,  distilled  water  conduc- 

tivity,  temperature and  pH  will  be determined. 

Ambient  air  temperature  and  relative hurridity will be  measured  in  the morning 

(8 :00) ,  noon  and  evening (20:OO). 

Malathion  Application/Sampling  Collection 

1. Measure  the  weight of a green-leafy  lettuce  head  to 0.01 g. Record 

these  weights  on  chain of custody.  Place  lettuce  head  in a 41t X 10" 3-L 

glass jar. This will be  repeated ?SF 39 lettuce  heads. 



2. 

3. 

4. 

5. 

Baited nlaiaLhion wiii be a p p l i e d  a t  2O:OO h r  t o   s i m u l a t e   a n  evening 

a p p l i c a t i o n .   N i n e   d i s c r e t e  1-pL d r o p l e t s   o f  b a i t e d  mala th ion  will be 

app l i ed   on to   one   head  of  g r e e n - l e a f y   l e t t u c e   p l a c e d   i n  the 3-L g l a s s  j a r .  

T h i s  will be r e p e a t e d  for  39 samples   (Table  1 ) .  

Jars c o n t a i n i n g   l e t t u c e  will be p laced   ou tdoors   immedia te ly  af ter  

a p p l i c a t i o n   a n d  l e f t  uncapped for 12 or 36 hr .  Cover j a r ' s  mouth with 

cheese c l o t h   t o   p r o t e c t   l e t t u c e   f r o m   a n i m a l s .  The jars will be p l a c e d  

unde r   b lue  ice ins ide   an   open  ice  c h e s t .  

Twelve  hr  a f t e r  a p p l i c a t i o n ,  10 l e t t u c e   h e a d s  will be r i n s e d   f o l l o w i n g  

washing  procedures   descr ibed  below,   and 10 l e t t u c e   h e a d s  will b e   r i n s e d  

w i t h  2% S u r t e n   s o l u t i o n  (CDFA c u r r e n t   m e t h o d ) ,  Twenty l e t t u c e   h e a d s  will 

r e m a i n   i n  t h e  ice c h e s t  for an a d d i t i o n a l   2 4 - h r   p e r i o d .  

After the 24 h r ,  10 l e t t u c e   h e a d s  will b e   r i n s e d   f o l l o w i n g   w a s h i n g  

procedures   descr ibed   be low  and  10 l e t t u c e   h e a d s  will b e   r i n s e d   w i t h   2 %  

SurtenQ s o l u t i o n  (CDFA curren t   method) .  

Washing  procedure 

a. Pour 2 L of d i s t i l l e d  water (25OC) i n t o  a 3-L g l a s s  jar  c o n t a i n i n g   t h e  

l e t t u c e .  

b .  Cap jar with a T e f l o n @ - l i n e d  l i d ,  and swirl t h e  jar  by i n v e r t i n g  i t  "up 

and down" 12 times f o r  15 seconds.  

c .  Decant the  w a t e r   r i n s e   a n d   t r a n s f e r  It, i n t o  a 2-L glass b o t t l e  

immediately after s w i r l i n g  is completed.  Wat.er r i n s e   s a m p l e s  will be 

c o l l e c t e d  and analyzed f o r  malathion  and malaoxon residxes. 

d .  Ex t r ac t   and   ana lyze  washed l e t t u c e   h e a d s  f o r  malathion  and  malaoxon 

p e n e t r a t e d   r e s i d u e   f o l l o w i n g  CDFA Laboratory S e r v i c e s   c u r r e n t   p r o c e d u r e .  



VI. CHEMICAL  ANALYSIS/QUALI'rY Cuii'i'iiUL 

Chemical  analysis  will be  conducted  by CDFA, Chemistry  Laboratory  Services. 

Rinse  water  samples  will be  extracted  and  analyzed for malathion  and  malaoxon 

with  gas chromatography  (detection limit of 1 pg/sample).  Washed lettuce 

heads will  be  extracted  and  analyzed f o r  malathion  and  malaoxon  penetrated 

residue.  Blank  and  spiked samples will  be  submitted  to  the  laboratory. 

Analysis results will  be  reported  in pg/g (wet weight basis). 

VII. TIMETABLE 

Malathion  Application 

Chemical  Analysis 

Data Analysis 

Memo Completed 

June, 1993 

June 

June 

July, 1993 



(penetrated)  samples. 

Sample  Time  Post  Washing  Number 

TY Pe  Application  Procedure of Samples 

( h r )  

Water  Rinse .12 Distilled  watera 10 

36 Distilled  water 10 

Dislodgeable 12  2% Sur ten ab 10 

36 27, Surten" 10 

Penetrated 40 

a = Water  rinse  procedure  (distilled water). 

b = CDFA, current 2% Surten"  dislodgeable  method for  vegetation. 
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IX. BUDGET 

Personnel 

1 ERS 30 hr X $18.74/hr 

1 ERA 30 hr  X $11.72/hr 

Supplies 

(jars  and  lettuce) 

Chemical  Analysis 

40 Samples X $150/Sample 

c-, 

$ 562.20 

351.60 

500.00 

6,000.00 

$7,413.80 


